Casey DP, Joyner MJ. Prostaglandins do not contribute to the nitric oxide-mediated compensatory vasodilation in hypoperfused exercising muscle. Am J Physiol Heart Circ Physiol 301: H261-H268, 2011. First published May 2, 2011; doi:10.1152/ajpheart.00222.2011.-We tested the hypothesis that 1) prostaglandins (PGs) contribute to compensatory vasodilation in contracting human forearm subjected to acute hypoperfusion, and 2) the combined inhibition of PGs and nitric oxide would attenuate the compensatory vasodilation more than PG inhibition alone. In separate protocols, subjects performed forearm exercise (20% of maximum) during hypoperfusion evoked by intra-arterial balloon inflation. Each trial included baseline, exercise before inflation, exercise with inflation, and exercise after deflation. Forearm blood flow (FBF; ultrasound) and local (brachial artery) and systemic arterial pressure [mean arterial pressure (MAP); Finometer] were measured. In protocol 1 (n ϭ 8), exercise was repeated during cyclooxygenase (COX) inhibition (Ketorolac) alone and during Ke-
DURING ACUTE EXPERIMENTAL hypoperfusion, skeletal muscle blood flow is partially restored in the exercising forearm through local dilator mechanisms and/or a myogenic response (4, 5) . Along these lines, nitric oxide synthase (NOS) inhibition blunts the magnitude of restoration of forearm blood flow (FBF) and vascular conductance (FVC) during exercise with acute hypoperfusion by 10 -20% (4) . The fact that a substantial flow restoration still occurs despite NOS inhibition suggests that additional vasodilator signals are likely involved in this response.
In general, prostaglandins (PGs) do not appear to contribute significantly to the exercise hyperemic response to dynamic contractions (9, 16, 20, 29, 31) . These findings are based on little to no change in muscle blood flow following PG synthesis inhibition. However, PGs have been reported to be involved in the regulation of skeletal muscle blood flow following periods of ischemia (2, 10, 14, 20) and during systemic hypoxia (25) . Therefore, it is possible that the PGs may become a more important vasodilator signal during exercise under conditions of reduced oxygen availability. Thus, the aim of the current study was to investigate whether PGs contribute to the compensatory vasodilation observed during acute hypoperfusion in exercising human skeletal muscle. Because there is an interaction between the PG and nitric oxide (NO) systems (17, 19, 25, 27) , a secondary aim of the study was to examine this potential interaction during exercise with hypoperfusion. We hypothesized that PGs would contribute to the compensatory vasodilator response; however, the contribution would be enhanced in the absence of NO.
METHODS

Subjects
A total of 16 young healthy male subjects volunteered to participate in two separate protocols (eight subjects in each protocol). Subjects gave written informed consent and were nonobese, nonsmokers, and were not taking any medications. Studies were performed after an overnight fast and after the subjects refrained from exercise and caffeine for at least 24 h. All study protocols were approved by the Mayo Institutional Review Board and in accordance with the Declaration of Helsinki.
Heart Rate and Systemic Blood Pressure
Heart rate (HR) was measured by three-lead electrocardiography. Systemic blood pressure was assessed (beat-to-beat) with a finger plethysmograph (Finometer) on the nonexercising hand and verified with an automated cuff on the same arm. The systemic pressure was used as an index of pressure proximal (upstream) from the balloon. Cardiac output (CO) was estimated using the Modelflow technique, which has been validated against other techniques and used in exercise studies (24, 33) .
Arterial Catheterization and Balloon Placement
Brachial catheter placement and balloon insertion have been described in detail previously (5) . Briefly, a 20-gauge, 5-cm catheter was placed in the brachial artery in the experimental arm using ultrasound guidance under aseptic conditions after local anesthesia (2% lidocaine). A guide wire was then placed in the artery, which was then cannulated with a 4-Fr introducer (Cook, Bloomington, IN) that permitted insertion of a 2-Fr Fogarty balloon catheter in the brachial artery. A port and stopcock system allowed the measurement of arterial pressure, administration of study drugs, and drawing of arterial blood samples. The system was continuously flushed (3 ml/h) with heparinized saline. The configuration of the balloon upstream from the lumen of the introducer allowed measurement of the arterial pressure distal to the balloon that was perfusing the contracting forearm muscles.
FBF
Brachial artery mean blood velocity (MBV) and brachial artery diameter were determined with a 12-MHz linear-array Doppler probe (model M12L, Vivid 7; General Electric, Milwaukee, WI). Brachial artery blood velocity was measured throughout each condition with a probe insonation angle previously calibrated to 60°. Brachial artery and balloon diameter measurements were obtained at end diastole and between contractions during steady-state conditions. Diameter measurement typically results in the loss of the pulse wave signal for 15-20 s. Velocity and diameter measurements were made 2-3 cm proximal to the balloon. FBF was calculated as the product of MBV (cm/s) and brachial artery cross-sectional area (cm 2 ) and multiplied by 60 to present as milliliters per minute (ml/min).
Forearm Exercise
Rhythmic forearm exercise was performed with a hand grip device by the nondominant arm at 20% of each subject's maximal voluntary contraction (MVC, mean 52 Ϯ 2 kg, range 36 -71 kg). Forearm exercise consisted of squeezing and releasing two handles together 4 -5 cm to raise and lower a weight over a pulley at a duty cycle of 1 s contraction and 2 s relaxation (20 contractions/min) using a metronome to ensure correct timing. The average weights used for forearm exercise in protocols 1 and 2 were 10.3 Ϯ 0.4 and 10.2 Ϯ 0.7 kg, respectively.
Brachial Artery Balloon Inflation
To reduce FBF, the brachial artery was partially occluded via inflation of the Fogarty balloon catheter with saline using a calibrated microsyringe for tight control of balloon volume. Balloon inflations were targeted to initially reduce blood velocity by ϳ50%. A meter visible to the investigators provided real-time MBV readings from the Doppler signal and instant feedback at the onset of balloon inflation, which allowed for accurate manipulations of flow.
Pharmacological Infusions N
G -monomethyl-L-arginine (L-NMMA; NOS inhibitor) was infused at a loading dose of 5 mg/min for 5 min and then at a maintenance dose of 1 mg/min for the remainder of the study. This dose of L-NMMA has been shown to effectively attenuate the forearm vasodilator response to exogenous acetylcholine (ACh) administration (4, 6) . Ketorolac [cyclooxygenase (COX) inhibitor] was infused at a dose of 600 g/min for 5 min. To test the efficacy of the NOS inhibition, exogenous ACh (a nonspecific muscarinic agonist) was infused intra-arterially at 2.0, 4.0, and 8.0 g · dl forearm volume Ϫ1 · min Ϫ1 for 2 min before and after L-NMMA (protocol 2) and combined Ketorolac-L-NMMA (both protocols). ACh dose responses were also performed before and after Ketorolac (protocol 1) to quantify the amount of ACh-induced vasodilation due to PGmediated mechanisms.
Experimental Protocol
A schematic of the general experimental design is shown in Fig. 1 . Each subject completed three forearm exercise trials at 20% MVC. Each exercise trial consisted of 3 min of rest, exercise, exercise with balloon inflation, exercise following balloon deflation, and recovery (15 min total; 9 min of total exercise). In protocol 1, forearm exercise was performed during no drug, followed by Ketorolac alone, and then combined Ketorolac-L-NMMA. In protocol 2, exercise was performed during no drug, followed by L-NMMA alone, and then combined L-NMMA-Ketorolac. Each exercise trial was separated by 20 min of rest to allow FBF to return to baseline.
Data Analysis and Statistics
Data were collected at 200 Hz, stored on a computer, and analyzed off-line with signal-processing software (WinDaq; DATAQ Instruments, Akron, OH). Local mean arterial pressure [brachial artery pressure (BAP)] was determined from the brachial artery pressure waveform measured distal to the balloon, systemic mean arterial pressure (MAP) (e.g., pressure proximal to the balloon) was derived from the Finometer pressure waveform, and HR was determined from the electrocardiogram. FBF, BAP, MAP, CO, and HR were determined by averaging values during the last 30 s of rest, exercise, exercise with inflation, exercise following deflation, and recovery. In addition, all values were analyzed and averaged during the first 10 s of target balloon inflation (nadir) and the first 10 s immediately following balloon deflation. FVC was calculated as (FBF/BAP) ϫ 100 and expressed as milliliters per minute per 100 mmHg.
All values are expressed as means Ϯ S.E. Within a given protocol, the FBF, FVC, BAP, systemic MAP, HR, and CO during rest, exercise, the nadir after balloon inflation, exercise at the end of the balloon inflation, exercise following deflation, and recovery were analyzed by repeated-measures ANOVA. When significance was detected, Tukey's post hoc test was used to identify individual differences and adjust P values to account for multiple comparisons, to preserve an overall type I error rate of 0.05. Percent recovery in FBF and FVC was calculated as [steady-state inflation ϩ exercise value Ϫ nadir/steady-state exercise (control) value Ϫ nadir] ϫ 100. To investigate the role of PGs and NO on percent recovery of blood flow and conductance, one-way repeatedmeasures ANOVA were performed between drug conditions. To further explore the contribution of local vasodilatation to any restoration of flow, we analyzed balloon resistance and forearm vascular resistance and considered them individually and in series (4, 5, 23) . Using systemic arterial pressure (SAP; Finometer), brachial artery pressure distal to the balloon (BAP; catheter), and brachial artery blood flow, we calculated the resistance of the balloon (SAP-BAP/ flow) and vascular resistance (BAP/flow). The total resistance was calculated as the sum of these two resistors. Changes in vascular and balloon resistance were analyzed from the onset of balloon inflation (nadir) until the end of the inflation period and expressed as a percent change. One-way repeated-measures ANOVA were used to compare the percent change in resistance between drug conditions. Statistical significance was set a priori at P Ͻ 0.05.
RESULTS
Seven of the eight subjects completed all of the exercise trials in protocol 1. One subject did not complete the final exercise trial (combined Ketorolac-L-NMMA) because of a severely attenuated blood flow response during exercise before balloon inflation that, in turn, prevented the subject from continuing forearm exercise. Therefore, all subjects (n ϭ 8) were included in the group analysis for trials 1 and 2 (no drug and Ketorolac alone, respectively) and only seven for trial 3 (combined Ketorolac-L-NMMA).
The subjects were 27 Ϯ 2 yr of age, 184 Ϯ 3 cm in height, and weighed 87 Ϯ 4 kg [body mass index (BMI): 26 Ϯ 1 kg/m 2 ]. All eight subjects completed protocol 2. The subjects were 25 Ϯ 2 yr of age, 179 Ϯ 3 cm in height, and weighed 81 Ϯ 3 kg (BMI: 25 Ϯ 1 kg/m).
FBF and Vasodilatation During Exercise With Balloon Inflation
Group mean data for FBF and FVC responses are presented in Table 1 . As expected, during both protocols, exercise increased FBF and FVC in all three exercise trials (P Ͻ 0.001).
In protocol 1, balloon inflation (nadir) during the exercise trial with no drug acutely reduced FBF by 56% and FVC by 35% (P Ͻ 0.01). In protocol 2, FBF and FVC were acutely reduced by 54 and 38%, respectively (P Ͻ 0.01). In both protocols, FBF and FVC at the end of inflation were restored to the exercise (control) levels, which were substantially higher than their respective nadir values (P Ͻ 0.01). The percent recovery of FBF and FVC during the exercise trials are presented in Fig. 2 , A and B (protocol 1) and Fig. 3, A and B (protocol 2) .
Contribution of PGs and NO to Blood Flow Recovery During Hypoperfusion
Protocol 1. Balloon inflation (nadir) during the exercise trial with COX inhibition acutely reduced FBF by 52% and FVC by 36% (P Ͻ 0.05). Similar to the control trials, the FBF and FVC at the end of inflation were partially restored to exercise (control) levels, which were substantially higher than their respective nadir values (P Ͻ 0.05). The FBF and FVC at the end of inflation under COX inhibition were less than the values observed during the no drug trial (P Ͻ 0.05; Table 1 ). However, the percent recovery of FBF and FVC during the trial following Ketorolac was similar to the percent recovery values observed during the control (no drug) trial (P ϭ 0.21 for FBF and P ϭ 0.83 for FVC; Fig. 2, A and B) . Combined infusion of Ketorolac-L-NMMA decreased baseline (resting) FBF and FVC compared with values observed during the control trial (P Ͻ 0.05). Balloon inflation (nadir) during the combined Ketorolac-L-NMMA trial acutely reduced FBF by 53% and FVC by 31% (P Ͻ 0.05). Unlike the control and COX inhibition trials, FBF and FVC at the end of the inflation period were not significantly different compared with the respective nadir levels (P ϭ 0.80 for FBF and P ϭ 0.90 for FVC; Table 1 ). Consequently, the percent recovery of FBF and FVC with combined Ketorolac-L-NMMA was substantially lower than the compensatory responses observed during the control (no drug) trial (P Ͻ 0.01) and Ketorolac alone trial (P Ͻ0.05; Fig. 2, A and B) . Vascular resistance during balloon inflation (from nadir to the end of inflation) decreased during the control (no drug) trial and with COX inhibition alone (P Ͻ 0.01 for both) but not with combined Ketorolac-L-NMMA (P ϭ 0.08; Table 2 ). Consequently, the percent reduction in vascular resistance was less with combined Ketorolac-L-NMMA compared with the Ketorolac alone (P Ͻ0.05) and no drug (P Ͻ0.01) trials. Balloon resistance decreased (from nadir to the end of inflation) in the no drug trial, with COX inhibition, and with combined Ketorolac-L-NMMA (P Ͻ 0.01 for all, Table 2 ). However, the absolute (P ϭ 0.83) and relative (P ϭ 0.96) changes in balloon resistance were not different between drug conditions. Protocol 2. Infusion of L-NMMA decreased resting FBF and FVC compared with the control (no drug) trial (P Ͻ 0.05) but did not impact steady-state exercise (control) values (Table 1) . Balloon inflation (nadir) during the exercise trial with L-NMMA acutely reduced FBF by 54% and FVC by 37% (P Ͻ 0.01). The FBF and FVC at the end of inflation under NOS inhibition were less than the values observed during the no drug trial (P Ͻ 0.05; Table 1 ). Consequently, the percent recovery of FBF and FVC during the trial following L-NMMA was substantially lower than the percent recovery values ob- served during the no drug trial (Fig. 3, A and B) . Balloon inflation (nadir) during the combined L-NMMA-Ketorolac trial acutely reduced FBF by 57% and FVC by 40% (P Ͻ 0.01). Combined infusion of L-NMMA-Ketorolac did not reduce the percent recovery of FBF and FVC compared with L-NMMA alone (P ϭ 0.61 and P ϭ 0.74, respectively; Fig. 3, A and B) .
Vascular resistance during balloon inflation (from nadir to the end of inflation) decreased during the control (no drug) trial, with L-NMMA alone, and with combined L-NMMAKetorolac (P Ͻ 0.01 for all, Table 2 ). Consequently, the percent reduction in vascular resistance was less with L-NMMA compared with the no drug trial (P Ͻ 0.05). Combined infusion of L-NMMA-Ketorolac did not result in a further percent reduction in vascular resistance (P ϭ 0.97 vs. L-NMMA alone, Table 2 ). Balloon resistance decreased (from nadir to the end of inflation) in the no drug trial, with L-NMMA, and with combined L-NMMA-Ketorolac (P Ͻ 0.01 for all, Table 2 ). However, the absolute (P ϭ 0.65) and relative (P ϭ 0.83) changes in balloon resistance were not different between drug conditions.
Timing of Compensatory Vasodilatation
In protocol 1, COX inhibition failed to increase the time to reach steady-state FBF during balloon inflation compared with the no drug trial (P ϭ 0.35, Fig. 4A ). However, combined COX and NOS inhibition (Ketorolac-L-NMMA) increased the timing of compensation compared with control (no drug) and Ketorolac alone trials. In protocol 2, NOS inhibition alone increased the time to reach steady-state FBF during balloon inflation compared with the no drug trial (Fig. 4B) . There was no difference in the timing of compensation between the L-NMMA alone and combined L-NMMA-Ketorolac trials (P ϭ 0.75).
Effect of COX and NOS Inhibition on Vasodilator Responses to Exogenous Acetylcholine
Protocol 1. Repeated-measures ANOVA revealed a significant time, drug, and time ϫ drug effect during the ACh dose-response trials (P Ͻ 0.01 for all). COX inhibition did not attenuate the vasodilator response (change in FVC from baseline) to exogenous ACh infusion at the low (183 Ϯ 47 vs. 206 Ϯ 58 ml·min Ϫ1 ·100 mmHg
Ϫ1
; P ϭ 0.83) and medium (204 Ϯ 55 vs. 267 Ϯ 70 ml·min Ϫ1 ·100 mmHg
; P ϭ 0.23) dose compared with no drug (saline). However, the vasodilator response to the 
Hemodynamic Changes
Systemic hemodynamic responses during exercise are presented in Table 3 . Exercise resulted in an increase in MAP in all trials (P Ͻ 0.05). MAP remained elevated above baseline values throughout each trial (P Ͻ 0.05). Estimated CO and HR did not change with exercise (control) in any of the trials. MAP, HR, and CO did not change with balloon inflation compared with exercise (control) values in any of the trials.
DISCUSSION
The primary novel finding from this study is that COX inhibition with Ketorolac failed to reduce the compensatory vasodilation in the contracting human forearm subjected to acute hypoperfusion. This was observed both in the presence (protocol 2) and in the absence (protocol 1) of NO. Thus PGs are not obligatory to the compensatory dilation observed during forearm exercise with hypoperfusion.
The role of vasodilating PGs during exercise in humans remains uncertain (1) . Inhibition of PG synthesis has been shown to reduce FBF following isometric (14) and dynamic (34) contractions. Conversely, Naylor and colleagues (18) found that inhibition of PG synthesis increases the hyperemic response following ischemic exercise. These aforementioned studies have been limited to measurements of postexercise blood flow using venous occlusion plethysmography. The use of Doppler ultrasound and thermodilution techniques to measure muscle blood flow during dynamic contractions has revealed that inhibition of PG formation has little or no effect on the exercise hyperemic response (16, 20, 29, 31) . Taken together, it seems reasonable to conclude that PGs do not play an essential role in skeletal muscle vasodilation during dynamic exercise under normoxic conditions. However, available evidence in humans suggests that PGs contribute to the rise in skeletal muscle blood flow following periods of limb ischemia (2, 10, 14, 20) . Moreover, COX inhibition has been shown to attenuate muscle vasodilation evoked by systemic hypoxia in rats (25) . Therefore, it is plausible that the role of PGs in the regulation of muscle blood flow during exercise under conditions of reduced oxygen availability may be enhanced. Interestingly, the acute reactive hyperemia response (absolute Table 3 . Systemic hemodynamic responses 
H266 CYCLOOXYGENASE INHIBITION AND SKELETAL MUSCLE HYPOPERFUSION
change from inflation steady state to acute deflation) was larger during COX inhibition compared with the control (no drug) trial (protocol 1, Table 1 ). This might be explained by a significantly lower absolute flow before balloon deflation during the Ketorolac trial. However, there is some evidence that suggests PG inhibition augments reactive hyperemia after ischemic exercise in the human forearm (18) . To our knowledge, this is the first study to examine the role of PGs in the regulation of skeletal muscle blood flow during exercise under conditions of acute hypoperfusion. Our findings are in agreement with available data in the coronary circulation of pigs. Ruocco et al. (26) demonstrated COX inhibition with indomethacin did not alter coronary blood flow in response to an experimentally induced flow-limiting coronary artery stenosis in pigs. However, COX inhibition in patients with coronary artery disease causes coronary vasoconstriction (8, 11) , thus suggesting that vasodilator PGs may play a greater role in the regulation of coronary vasomotor control in chronic vs. acute ischemia and in blood vessels subjected to atherosclerotic disease processes. By contrast, we recently demonstrated that adenosine receptor inhibition with aminophylline blunts the compensatory vasodilator response in the contracting human forearm subjected to acute hypoperfusion and is independent of NO (3). Given the recent evidence from Mortensen et al. (17) and Nyberg et al. (21) that showed adenosine contributes to the regulation of skeletal muscle blood flow by stimulating PG synthesis from endothelial cells, we were somewhat surprised that COX inhibition did not attenuate the compensatory vasodilation in the present study. It is possible that a role of PGs in the restoration of flow may have been masked by a compensatory increase in adenosine production in the present study. However, our recent evidence suggests that NOS inhibition does not enhance the contribution of adenosine to the compensatory vasodilator response during exercise with hypoperfusion (3). The integration of our previous (3) and current findings suggests adenosine contributes to the compensatory vasodilation in hypoperfused skeletal muscle in a manner that is at least partially independent of NO and PG pathways.
Restoration of Flow via Local Vasodilator Mechanisms
Similar to our previous studies (3) (4) (5) , skeletal muscle blood flow was restored following acute hypoperfusion during control (no drug) conditions despite the absence of a pressor response. This suggests that humans rely on local vasodilator mechanisms, and not a reflex increase in pressure, to restore blood flow to hypoperfused contracting muscle. In contrast, there is overwhelming evidence that suggests a pressor response is essential in the restoration of blood flow to underperfused hindlimbs of exercising dogs (12, 22, 23, 30, 35) . The discrepant findings between our series of studies in humans and those performed in dogs may simply be related to species differences. However, a larger mass of active muscle (hindlimbs vs. forearm), greater vascular occlusion, and higher exercise intensity used in the dog model likely explain the differences in the mechanisms responsible for restoring blood flow to hypoperfused contracting muscle. Along these lines, the exercise intensity (20% MVC), reduction in FBF (ϳ50%) induced by balloon inflation, or a combination of the two used in our model is not sufficient enough to augment the pressor response beyond that of exercise alone.
Role of PGs in ACh-Induced Vasodilation
Previous studies have suggested that PGs contribute to ACh-induced vasodilation (13, 15) while others have shown no role for PGs (28, 32) . In then present study, COX inhibition decreased the vasodilator responses to exogenous ACh by 11-28%. However, the decreased vasodilator response was only significant at the highest dose of infused ACh (8.0 g·dl forearm volume Ϫ1 ·min Ϫ1 ). The lack of significant change at the lower doses of ACh used in the current study (2.0 and 4.0 g·dl forearm volume Ϫ1 ·min Ϫ1 ) are in agreement with previous findings from our laboratory that used lower doses of ACh (1-4 g·dl forearm volume Ϫ1 ·min Ϫ1 ) (28) . Taken together, our findings suggest that the ACh-induced vasodilation becomes more dependent on PG-mediated pathways during infusions of higher doses of exogenous ACh.
Experimental Considerations
We have previously demonstrated that NO and adenosine contribute to the compensatory vasodilation in hypoperfused contracting muscles (3, 4) . These findings are based on a blunted %FBF and FVC recovery following NOS inhibition with L-NMMA and adenosine receptor blockade with aminophylline. In the current study, COX inhibition did not reduce the percent recovery of FBF and FVC compared with the control (no drug) condition (protocol 1, Fig. 2) . Conversely, the absolute FBF and FVC during steady-state inflation were significantly lower during COX inhibition compared with the control (no drug) trial (protocol 1, Table 1 ). By simply looking at the absolute FBF and FVC values at steady-state inflation under COX inhibition, it appears that PGs contribute to the restoration of flow to hypoperfused exercising skeletal muscle. With the use of this approach, an alternative explanation might be that any PG contribution to this response is NO mediated. Along these lines, combined COX-NOS inhibition did not further attenuate the absolute recovery compared with NOS inhibition alone (protocol 2, Table 2 ). However, this approach does not take into account any differences in flow before inflation or the degree of flow reduction at the onset of balloon inflation. In contrast, analyzing the percent recovery accounts for any drug-related changes in flow throughout the exercise trial and is more appropriate for addressing the aims of the current study.
The ability to deliver sufficient pharmacological inhibitors to examine pathways of interest is always a concern in these types of vascular studies. In the present study, the efficacy of NOS inhibition with L-NMMA was confirmed via intra-arterial ACh. Similar to some of our previous findings (4, 6), L-NMMA reduced the vasodilator response to exogenous ACh by ϳ40 -50%. Unfortunately, the effectiveness of COX inhibition was not assessed directly. However, the local dose of Ketorolac used in the present study was equal to or higher than either systemic or local doses of related compounds that have been used in previous studies that clearly either limited production of PGs (7, 14, 34) or had an obvious effect on blood flow responses (9, 14, 29, 34) .
Last, in the current study, we used Ketorolac, a nonselective COX inhibitor, to examine the contribution of PGs in the compensatory vasodilator response to acute hypoperfusion in exercising human skeletal muscle. Therefore, it is possible that Ketorolac not only blocked vasodilator PG production but also inhibited thromboxane A 2 -mediated vasoconstriction and thus masked the H267 CYCLOOXYGENASE INHIBITION AND SKELETAL MUSCLE HYPOPERFUSION vasodilator role of PGs in the compensatory response. Unfortunately, measurements of PG and thromboxane metabolites were not performed in the current study to determine the magnitude of change in each of these pathways following COX inhibition.
In conclusion, we found that PGs do not contribute to the compensatory vasodilation (%recovery) observed during forearm exercise with hypoperfusion. This occurred in the presence and absence of available NO. Taken together with our previous studies (3, 4) , our data suggest that adenosine and NO contribute to the regulation of skeletal muscle blood flow during exercise with hypoperfusion, whereas PGs are not obligatory.
